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SUMMARY

This experiment was carried out during March and April, 2001, Changes
in health status, behavioral pattern, milk yield, some blood constituents
concentrations as well as serum cortisol level of in door housed dairy
buffaloes subjected 1o a water restriction had been studied. 10 Egyptian
buffalo cows on their second lactation season (about 4-4.5 vears) were
used in this experiment. For the accuracy of the experiment, they were
divided into two groups ( 3 buftalo cows each). Each group was houscd
in a weli-ventilated and well-lighted 5x 10 m room under the prevalent
environmental conditions. The first group was used in studying the
behaviour and milk yield while the other one was used in studying the
health  status, some blood constituents and serum cortisol levels. A
commercial concentrate mixture for dairy cows was fed to the animals in
the milking parlour according to the average milk yield. However,
barseem was olfered to cows in their housing rooms. Mineral salt rocks
were hanged freely infront of the animals. In each room, water was
supplied directly from tap water in a large, well-cleaned concrete water
trough, which placed on the ground. Animals were allowed free access
to the water troughs all the times except during milking where there was
no water available in the collecting yards or milking parlour. Buffalo
cows were milked scparately twice a day at 6:00 a.m, and 6:00 p.m.
Animals in both groups were allowed water ad libitum for a 14 days
preliminary period to determine the average water intake for cach
animal. which was about 40 liters / dairy buffalo cow. After that, buffalo
cows were allowed water in an average of 40 liters / buffalo cow for the
following 14 days as a control period followed by a water restriction
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period of £ davs as the animals were received only 50% ofits water
requirement (20 liters). This was followed by a rocovery period of'7
days during which, cows were regained 100% of its water requirement
(40 liter / animal). During the control, water restriction and recovery
periods, health status. behaviour pattem, milk yield, some blood
constituents concentration and serum cortisol level of the examined
animals  were estimated. The obtained results revealed that, reduced
water intake acted as a stress factor on housed dairy buflaloes that given
mainly a dry dict of concentrates and a littlc amount of forages, with a
clear and obvious eflect on their health status, behaviour, mifk yielc.
some blood constituents and serum cortisol level, This suggests that any
continuous  water deficit than the normal limit among housed dairy
animals. which given mainly a dry ration must be readily detected and
corrected before their milk yield is affected and depressed.

Key words: Water restriction, health, behaviour, physiology. huffaloes.
INTRODUCTION

Water often is not thought as a nutrient even though it clearly
meets all criteria for definition as one. Life could not be sustained
without water. It makes up about one half to two thirds of the body mass
of adult animals and up to 90% of that of newborn animals and accounts
for more than 99% ol the molecules in the body (Pond et al., 1995).

The importance of an adequate supply of potable water for
livestock is well recognized and currently is recciving more emphasis in
the quest to clean up polluted cnvironments by improving the quality
and dependability of water supplies. From a functional viewpoint, water
is essential for life. All of the biochemical reactions that take place in an
animal require water. Many of the biological functions of water are
dependent on the property of acting as a solvent for a wide varicty of
compounds. In addition, water serves as a2 medium for transportation of
semisolid digesta in the gastrointestinal tract, for various solutes in
blood, tissue fluids, cells, sceretions and excretions as urine and sweat.
Thus, water serves Lo transport absorbed substances, conveying them to
and [rom their sites of metabolism (Pond ef al.. 1995).

It has been suggested that, either grazing cows or housed indoors
dairy ones, may bc inadvertently deprived of some of required water
intake because of a faulty or inadequate supply to troughs. It has also
been suggested that if troughs are too small to accomodate all animals at
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peak drinking times. some might be prevented (rom drinking and might
not retum to the trough for a considerable time. In cither cvents, there
might be an adverse effect on the cow's milk vield especially those
housed indoors because of the shortage of green forages as they mainly
fed dry concentrates (Little et al.. 1979).

As few studies were done to clarify how housed dairy bulfaloes
react with that situation, so the aim of the present research is to study the
drawback effects of reduced water intake on dairy buffaloes with special
relerences to their health status, behaviour, some blood constituents and
milk yield.

‘ MATERIALS and METHODS

I- Animals used:

10 Egyptian buffalo cows of their second lactation scason (about
4-4.5 years) were used in this experiment. For the accuracy of the
experiment, they were divided into two groups, each of S cows. Liach
group was housed in a well-ventilated and well-lighted 5x10 m room
under the prevalent cnvironmental conditions. One group was used in
studying the behaviour and milk yield while the other group was used in
studying the health status, some blood constituents and serum cortisol
levels.

1I- Feeding, watering and management:

A commercial concentrate mixture for dairy cows was fed to the
animals in the milking parlour according to the average milk vield.
However, barseem was offcred to cows in their housing rooms at a rate
ol 10 kg dry matter /cow /day (Little et al., 1979). Mineral salt rocks
were hanged freely infront of the animals.

In cach room, water was supplied directly from tap water in a
large, well-cleaned concrete water trough, which placed on the ground.
Animals were allowed free access to the water troughs all the times
except during milking where there was no water available in the
collecting vards or milking parlour.

Buffalo cows were milked separately twice aday at 6:00 a.m.
and 6:00 p.m.

IH- Experimental design:

This experiment was carricd out during the months of March and
April, 2001,

The experiment was designed and carried out according to Little et al..
1979. Animals in both groups were allowed water ad libitum for a 14
days preliminary period to determine the average water intake for cach
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animal. which was about 40 liters / buffalo cow. After that. the buffalocs
were allowed water in an average of 40 liters / dairy buffalo cow for the
foliowing 14 days as a control period followed by a water restriction
period of 4 days as the animals were received only 30% ofits water
requirement (20 liters daily / animal). This was followed by a recovery il
period of 7 days during which, buffaloes were regained 100% of its
water requirement (40 liter / animal).

1V- licalth status measurements:

On the last two days of control, restriction and recovery periods,
and before supplying the animals with drinking water, buffalo cows
were clinically cxamined according to Blood & Henderson, 1974 and
Blood & Radostits, 1990 to determine the average pulse rate, respiratory
rate, body temperature as well as the condition of the faccal matter,
urinary output, the coat and mucous membranes.

V.- Behavioural observations:

Animals were fed and cleaned out at 8:00 a.m. and 3:00 p.m.
while they were supplied with water only at 8:00 a.m. However, they
were milked at 6:00 a.m. and 6:00 p.m. During the reminder of the day,
humans were not normally present. Their behavioural pattern was
recorded according to Martin & Bateson, 1988 and Fordham et al., 1991
uging the scan sampling method where the observer can study all the
behaviour 6f all animals without being scen by them.

Animals were observed for one hour before supplying them with
drinking water, one hour after supplying them with drinking water and
one hour afler 12 hours elapsed from supplying them with drinking
water.

Animals were observed for the following:
Number of visiting water trough / recorded hour.
Time spent on the trough / visit.
Number of high-pitched vocalization (bawl) / recorded hour.
Aggressive behaviour at water troughs (pushing or butting each
other at the trough).
Behaviour of stress or restlessness (as pawing, stamping or
sniffing the ground).
Bad vices as suckling itself or others,
VI- Milk vield:

The average milk yield /animal was recorded for the last three
davs of cach period (control, water restriction and recovery) and then the
daily average was estimated.
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VII- Blood sampling and analysis:

On the last day of control, water restriction and recovery periods,
and onc hour before supplying the animals with water, blood samples
(10 ml cach) were collected from the animals by Jugular vein puncture
and collected on the wall of centrifuge tubes. The sera of the collected
samples were scparated by centrifugation at 3000 r.p.m. for 30 minutes
and were [reezed at —80°C. Blood serum was analyzed for urea. total
protein, sodium, copper and glucose following the methods of IHallett
and Cook, 1971: Weichselbaum. 1946: Michael ct al., 1992; Parker et
al., 1967 and Tinder, 1969, respectively. Moreover, serum cortisol level
was estimated using TDxFLx system according to Dandliker & Feing,
1970 and Dandliker & Saussure, 1973.

VIH- Statistical analysis:

Statistical analysis of the collected data was carried out according

to procedures of completely random design, SAS (1995).

RESULTS

The results of this study were illustrated in Tables (1 —3) as well
as Figures 1 and 2.

DISCUSSION

1- Water restriction and the health status of dairy buffaloes:

The data represented in Table (1) showed that average pulse rate
(No./min.), respiratory rate (No./min.) and body temperature (°C) of the
examined dairy buffaloes was 65,27 and 38.7 during the control period
while it was 77. 38 and 39.2 during the period of waler restriction.
however, it was 67, 26 and 38.8 during the recovery period. respectively.

The same Table showed that watcr restriction obviously affected
the faescal matter of the examined animals. Faeces became harder in
consistency and darker in colour after water restriction, Moreover, urine
output was also affected where the frequency of urination was reduced.

At the samc time, the obtained data showed that the condition of
the mucous membranes and the coat of the cxamined animals were
somewhat normal either during control, water restriction or recovery
periods.

The previous results indicated that. water restriction had a
significant effect (p=0.01) on the health status of the examined dairy
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buffalocs with a significant increase in their average pulse and
respiratory rates and a non-significant increase in their body
temperature, These findings were agreed with Park, 1970; Cockrill,
1974; Satyapal and Thomas, 1975; Little et al., 1978; Sainsbury, 1986
and Radostits et al.. 1994 and may be related to the fact that insufficient
water intake affects significantly on the blood water content and
increases the hlood viscosity which reflects on the animal with an
ohvious effect on their health condition (Blood and Radostits, 1990).

- Water restriction and the behavioural pattern of dairy buffaloes:

The data represented in Table (2) showed the effect of drinking
water restriction on the behavioural pattern of dairy buffaloes which had
been recorded for one hour before supplying them with their drinking
water, one hour afler supplying them with their drinking water and one
hour after 12 hours elapsed from supplying them with their drinking
water. These data illustrated that, water restriction had a significant
effect (p=0.01) on the number of visiting water trough (No./hour), time
spent on the trough / wvisit (sec./visit), number of high pitched
vocalization (No./hour) and pushing or butting each other at the trough
(No.hour). However, water testriction had no cffect on sniffing andfor
pawing the ground. No bad vices as suckling itsell or suckling other
animal had been done by the examined animals.

With regard to the number of visiting water trough, it was 1.2.2,
respectively for control period; 9,6,7, respectively for water restriction
period and 1,1,2, respectively for recovery period (Table 2). This linding
indicated that. the animals had visited the water trough with a significant
increased number during the period of water restriction, which may
atiribute cither to scarch for water (one hour before and one hour after 12
hours elapsed from supplying them with drinking water) or drink a large
amount of the restricted water (one hour after supplying them with
drinking water).

With regard to the average time that the animals had spent on
waler trough/visit, it was 15.18,18 seconds, respectively for control
period; 7.45.10 seconds, respectively for water restriction period and
13.15.14 seconds, respectively for recovery period (Table 2). This
finding indicated that, the animals had spent a significantly increascd
time on the water trough during the period of water restriction either in
licking the cmpty water trough (one hour before and one hour after 12
hours elapsed from supplying them with drinking water) or in drinking a
large amount of the restricted water {one hour after supply ing them with
drinking water).
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With regard to the behaviowr of high pitched vocalization or
bawl. the obtained data indicated that. the animals showed a significant
increasc in this behaviour during the period of water restriction either
during the recorded hour before supplying them with drinking water or
during the recorded hour after 12 hours elapsed from supplying the
animals with the drinking water as they were calling for watcring and
searching for water. However, they showed an increased incidence in
pushing and/or butting towards each other during the first hour after
supplying them with the drinking water as they were crowded on the
water trough in a trial of each animal to obtain the water and drink
before the other. Also, they showed the same behaviour during the hour
recorded after 12 hours elapsed from supplying them with the drinking
water as they were crowded on the empty trough for water searching.

[his behavioural finding was agreed with that of little etal.,
1979, illustrating that, adequate water supply is one of the most
important factors for the animal welfare (Hafez, 1975; Banerjee, 1982
and Sainsbury, 1986).
I11- Water restriction and the average milk vield of dairy buffaloes:

The data that represented in Tabie (3) and assimilated in Figure
(1) showed the effect of water restriction on the average milk yield of
dairy buffaloes. These data indicated that, water restriction had a
significant effect (p=0.01) on the average milk yield of the examined
animals. as 50% restriction in the offered amount of daily drinking water
resulted in a significantly sharp drop (about 37%) in the average milk
vield, which had returned to its normal level during the recovery period.

I'his finding agreed with that of park, 1970; Satvapal and
Thomas. 1975; Littlc et al., 1979 and Thomas. 1980 and may be related
to the fact that water constitutes about 87% of the milk and so, any
decrease in the blood water content will be directly reflected on both
secretions and cxcretions of the animal. including milk (Pond et al.,
1995).
IV- Water restriction and the blood constituents of dairy buffaloes:

The data illustrated in Table (4) showed the effect of water
restriction on the level of urea (m mole/L), total protein (g/1.), sodium
(m mole/L). copper (umole/L) and glucose (m mole/L.) in the serum of
the examined dairy buffaloes. These data indicated that, water restriction
had a significant effect on the estimated blood paramecters of the
examined dairy buffaloes (p<0.01 except with glucose, where p=0.05).

The averages of the previously mentioned constituents in the
serum of the examined dairy buffaloes were 3.73. 74.1, 140.3. [ 1.1 and
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3.58 during the control period, respectively, while they were 7.84, 78.2,
148.2, 12.7 and 2.81 during the period of water restriction, respectively.
However, it was 5.88, 73.8. 139.8, 10.8 and 3.34 during the recovery
period, respectively. These data showed that, the blood level of these
constituents was significantly increased during the period of water
testriction. Similar findings were recorded by Little ¢t al., 1979 and
Pond et al.. 1995 in dairy cattle and may be related to the effect of waler
restriction on the water content of the blood and hence. the concentration
of the blood constituents (Blood and Radostits, 1990).
V. Water restriction and the serum cortisol level of dairy buffaloes:
Studics on plasma or serum levels of adrenocorticoids showed a
marked risc in cortisol after exposure to several or any stressor, which
ars known to cause an increased outpouring of ACTH that induce the
adrenal cortex Lo increase its sccretion of glucocorticoids (McDonald.
1069 and Burchficld et al., 1980).

In the present study, water restriction had a significant effect (P<0.01)
on scrum cortisol level of the examined dairy buffaloes (Table 3).
Average serum cortisol level of the examined dairy buffaloes was 0.64,
0.91 and 0.67 pg/100 ml, during the control, water restriction and
recovery periods. respectively. Moreover, Fig. 2 showed that, scrum
cortisol Tevel of the cxamined dairy bulfaloes was markedly higher
during the period of water restriction than control or recovery period,

This result indicated that, water restriction acted as a stressor or
stress factor on dairy buflaloes.

CONCLUSION

In conclusion. reduced drinking water intake appears as a stress
factor on housed dairy buffaloes that given mainly a dry diet of
concentrates and a litle amount of forages, with a clear and obvious
effect on their health status, behaviour, milk yield, some blood
constituents and serum cortisol level. This suggests that any continuous
water deficit than the normal limit among housed dairy animals, which
given mainly a dry ration must be readily detected and corrected before
their milk yield is affected and depressed.
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Tabie (1): - Health status measurements of the exam
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Ttem Period Feriod Period
Buise rate (No.fminy 65227 7710
Respirafory rate (No./min) 27x1E 3g=("
Body temperature (°C) 28.740.1 39.220.1
Fascal matter consistency Normal Firm Normai
Urine output Normal Low oulpui Nermal
Mucous membranes Normal Normal Norma!
Condition of the coat Normal Narmal Normai

gures in the same raw with different supers

ipts dilTers significantly (p = 0.01).

Table (2): - Behavioural obscrvations of tie animals tested for water restriction
{No./hour)
“Behaviour Visiting ’I‘ime'spent on Bawl Pushin_;, Sniffing  Suckling 3
water trough the trough and bufting  and/or itself or
Period (sec.fvisit) pawing ‘others
o ©c o C & 080 oS 9 ocogeoeLcoce
= = = = = = = = = = = = = = = = = =
~ (<] ] ~ ] - ” o = ” ~ - o - - o i ~
= = = = = 0 - oo o oS By =R T
=3 < = < =3 =3 =] = < =3 =3 = =3 =3 < =3 =3 <
= = = = = = = = = e = = = = = = = =
= = = - = = 8 = = o= P O S A
= = = =3 = = o B = = = = s 8 b s 2 =
< = = & = omon > = = = T T~ T T
$§ § £ 2§ §8F §88 s g82¢c8;
- - i [ " P ~ - ~ — " —
™~ » ™~ » (=] N
= = = = = =
Z Z b Z 2 Z
= 2 s 2 z z
= g = & ) 3
< S = -3 a 2
Gl T @ iR I® O o @00 00 00 00
Restriction P 6° 7" 7" 458 10 ¢* 27 ¢ 0" 8 5° 0 0 0 O 0 O
Recovery 1° 1% 2% 13 1§ 14 1" 0" ¢t 0t 00 00 0 0 0 O ¢ 0

Figures in thie same column swith different supcrsEripts differs significantly (p < 0.01).
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Table (4): - Blood constituents of dairy buffaloes examined for water restriction

" Estimated vi)warrnmeters 3 Control Water restriction Recovery period
" period
period
Urea (m molefliter) 573%0.11° 784+0.14" 588017
“Total protein (/L) 74,1401 78.2:0.1" 73.840.1°
Sodium {(m mole/liter) 140.3+0.3" 148.240.4° 139.820.2"
Copper (p mole/liter) 11.1£0.1* 12.7:0.2° 10.8+0.1"
Glucose (m molefliter) 3.5840.11° 2.81+0,08" 3.3440.09"

Figures in the same raw with ﬁﬁ‘erenaupel'scripts differs signiﬁcmniy (p <0.01 except for

glucose where p=<0.05).

Table (5): - Average serum cortisol level (ug/100 ml) of dairy buffaloes examined

for water restriction

|r ltem Control period | Water restriction Rccn'vcr_v'i)'crirbvd i
i period

ks sy ggass e 4 : P

’ Serum cortisol level 0.64+001" | 090002 0.67+0.01°

I':iéilx'e;; in the snme raw with different ‘sikpcrsrri'pis.liil'—f("'l;s_:ﬂig;\-iﬁml'\'fiy (p”f; 0.01).

1 -
.g. 0.8 -
6
e Ry |
o 04 i
> 02 ‘
0 i
Contro! Water Recovery
restriction
Perlod

Fig. (2): - Average serum cortisol jevel
(Ug/100 ml) of dairy buffaloes
examined for water restriction
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